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Description

This invention relates to a device for detecting
finish of piercing in cutting of metal sheets by laser
beam machinery, comprising: a sensor head for
detecting and converting light induced on a surface
of a metal sheet in laser beam machining into
electrical signals and outputting said signals; and a
detecting section for detecting finish of piercing
based on said signals, said sensor head includes a
device for guiding said light to a direction and a
sensor for converting said guided light into said
signals and sending said signals to said detecting
section (see EP-A-344 339).

It is desirable to detect the cutting state in
cutting a metal sheet by laser beam machinery.
Such cutting is carried out quickly, easily, and
safely by detecting finish of piercing and improper
cutting states such as gouging and burning.

Piercing must be done before starting cutting
of a metal sheet by laser beam machinery. The
finishing time of piercing is a period from opening
of a shutter of the laser beam machinery for apply-
ing laser beam onto a metal sheet to penetrating of
the metal sheet by the laser beam. The finishing
time depends on states of a generator such as the
poker and mode, of a work such as thickness,
composition, and surface condition, and of the ma-
chinery such as a mirror and a cutting lens. For
example, in the case of a standard steel plate, the
finishing time is 5 seconds when such elements
are in the best condition and 12.5 seconds when
worst, resulting in the difference of 7.5 seconds.

In the conventional laser beam machining, a
sufficient time is given for the laser beam machin-
ery to afford the finish of piercing because piercing
may carried out under the worst condition. There-
fore, the machinery is usually waiting until the
given time is over after piercing has already com-
pleted. Furthermore, there is no device to detect
the finish of piercing. Hence, the machinery must
wait for a certain time causing a lot of time loss.

In addition, an automatic programming device
or operator must know the information about the
finishing time of piercing for every workpiece since
the finishing time is different depending on material
and thickness of the workpiece. Furthermore, the
information about the finishing time is necessary
for NC library or statement. Therefore, memory is
used, and machining speed is delayed.

In cutting of a metal sheet by laser beam
machinery, the metal sheet is cut properly when
laser beam machinery is in the proper state and
when cutting of a metal sheet is carried out under
good condition by the laser beam machinery. How-
ever, if the state of the machinery, for example, the
state of a generator, mirror, lens and/or assist gas
of the machinery is improper, or if cutting is done
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under severe condition, the cut of metal sheet
would be improper, resulting in gouging in which
the metal sheet is not cut properly, or in burning in
which the metal sheet is cut, however, causing a
large amount of dross.

As gouging causes spatter which is scattered
in a broad area and which may cause a fire, and as
burning causes defects in the product, a worker
must always stay near the laser beam machinery
and watch the cutting state carefully.

EP 0 344 339 A1 shows a device for detecting
the finish of piercing in laser beam cutting on the
basis of detecting the radiation induced on a metal
sheet, when said metal sheet is subject to a laser
beam.

It is therefore an objective of the present inven-
tion to provide a device for detecting the finish of
piercing accurately and independently from ma-
terial and thickness of the metal sheet.

According to the present invention, this objec-
tive is performed with a device of the afore-men-
tioned kind, wherein said detecting section includes
an input amplifier for amplifying said signals and
outputting said amplified signals, a first detecting
section for receiving said amplified signals and
detecting level of said amplified signals and send-
ing a pierce finish signal, if said level falls below a
reference value, a second detecting section for
receiving said amplified signals and detecting vi-
bration of said amplified signals and sending a
pierce finish signal, if the difference between the
maximum and minimum values of said vibration is
lower than a predetermined value, and a NC output
section for receiving said pierce finish signal from
said first and second detecting sections and send-
ing said pierce finish signal to a NC device of said
laser beam machinery.

According to a preferred embodiment of the
invention, the device comprises an improper cut-
ting detecting device including the sensor head for
catching light induced on a metal sheet surface
when the metal sheet is subject to a laser beam
from laser beam machinery and converting the
light caught into electric signals, and a detecting
section for processing the electric signals and de-
tecting the improper cutting by comparing the pro-
cessed signals with a predetermined reference
voltage value. Here, the improper cutting means a
cut causing gouging and/or burning.

When an improper cutting such as gouging or
burning is caused in cutting or a metal sheet by
laser beam machinery, the light induced on the
metal sheet is stronger than usual. The light is
detected by the sensor head and sent to the im-
proper cutting detecting section. The signal from
the sensor head is processed appropriately and
compared with a predetermined reference voltage
value. If the processed signal is lower than the
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reference voltage value, the cutting is determined
as normal or proper cutting. On the contrary, if the
processed signal is higher than the reference volt-
age value, the cutting is determined as improper
cutting in which gouging or burning is caused. In
the latter case, the improper cutting detecting sec-
tion sends a signal of improper cutting to a NC
device of the laser beam machinery and disactivate
the NC device and give a warning of danger.

Further preferred embodiments of the present
invention are laid down in the further dependent
claims.

Hereinafter, the present invention is illustrated
and explained in greater detail by means of pre-
ferred embodiments thereof in conjunction with ac-
companying drawings, wherein:

Fig. 1 is a diagram showing the basic constitu-
tion of a pierce finish detection device of the
present invention.

Fig. 2A is a diagram showing a sensor head of
the pierce finish detecting device shown in Fig.
1, and Fig. 2B is a diagram showing a detecting
section of the pierce finish detecting device.
Figs. 3 to 5 are charts showing respective wave
forms W1, W2 and W3 of signals from the
sensor head for explaining how to determine the
finish of piercing.

Fig. 6 is a diagram showing an improper cutting
detection device and a cutting state detecting
device of the present invention.

Fig. 7 is a wave form chart of signals detected
by the improper cutting detection device shown
in Fig. 6 where a cutting state is proper or
normal.

Fig. 8 is a wave form chart of signals detected
by the improper cutting detection device shown
in Fig. 6 where a cutting state is improper.

Description of the Preferred Embodiments

Now, the embodiments of the present invention
are described in detail with reference to the accom-
panying drawings.

In Figs. 1 to 5, the pierce finish detecting
device is described first. In Fig. 1, the basic con-
stitution of the pierce finish detecting device is
shown. The pierce finish detecting device consists
of a sensor head 1 and a detecting section 9. The
sensor head 1 is attached to a cutting head 3 of
laser beam machinery. The sensor head 1 catches
light 14 induced on a metal sheet W during pierc-
ing between a cutting lens 5 and a nozzle 7 of the
laser beam machinery and converts the light 14 to
electric signals SS. The signals SS detected by the
sensor head 1 is sent o the detecting section 9,
and in this detecting section 9 finish of piercing is
detected and a pierce finish signal SPC is sent to a
NC device 11 of the laser beam machinery. The
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NC device sends a shutter opening signal SSO to
the detecting section 9 to open a shutter of the
laser beam machinery just before piercing starts.

In Fig. 2A, sensor head 1 mainly consists of a
mirror 13, a window 15, and a visible radiation
sensor 17 with an amplifier 16. The mirror 13 is
disposed in the cutting head 3. However, the visi-
ble radiation sensor 17 is partitioned by the window
15 and detached from the cutting head 3 since the
inside of the cutting head 3 is full of an assist gas
such as oxygen, etc. and is under severe condition
because the inside is a passage of the laser beam.
The light 14 caught is converted and amplified into
the electric signals SS by the visible radiation
sensor 17 and sent to the detecting section 9
shown in Fig. 2B. The mirror 13, window 15, and
visible radiation sensor 17 are formed integrally.

In Fig. 2B, the detecting section 9 mainly con-
sists of an input amplifier 19, a first detecting
section 21 for detecting level of input signals SA
from the amplifier 19, a second detecting section
23 for detecting vibration or vibration wave form of
the input signals SA from the amplifier 19, and a
NC output section 25.

The input amplifier 19 includes an offset switch
SW and a capacitor C. The offset switch SW is
connected or switched ON to condense electric
charge in the capacitor C equally to input voltage
when a shutter of the laser beam machinery is
closed, that is, there is no signal from the sensor
head 1. Therefore, output voltage is always kept in
zero at the point N.

When piercing is started the shutter opening
signal SSO is given to the input amplifier 19 to
make the offset switch SW disconnected or OFF
and as a result the offset adjustment is released.

Since the output voltage from the input am-
plifier 19 is adjusted to be zero when the sensor
signal SS is input into the amplifier 19 just before
the opening of the shutter, changes only in the
signals SS after the opening of the shutter will be
amplified and outputted as signals SA.

The outputted signals SA is sent to or inputted
in the first and second detecting sections 21 and
23. The first detecting section 21 waiches the state
of the signals SA and compares the mean level of
the wave form W of the signals SA with two refer-
ence values VH and VL.

In Figs. 3 and 4, how to determine the finish of
piercing is described in the case of wave forms W1
and W2 of the input signals SA. The first detecting
section 21 for detecting the signal levels operates
upon receiving a shutter opening signal SSO, and
confirms that the input signal SA became higher
than a reference value VH. When the piercing is
continued, the input signal SA drops suddenly like
the wave form W1 shown in Fig. 3, or gradually like
the wave form W2 shown in Fig. 4. The first detect-
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ing section 21 determines that the pierce is com-
pleted if the state in which the input signal SA is
under the reference value VL continues for a pre-
determined time {1, and send a pierce finish signal
SPC to the NC output section 25.

In Fig. 5, how to determine the finish of pierc-
ing is described in the case of wave form W3 of
the input signals SA. The second detecting section
23 for detecting the signal vibration operates upon
receiving a shutter opening signal SSO, and con-
firms that the input signals SA became higher than
the reference value VH. When the piercing is con-
tinued, the input signal SA gradually drops while
vibrating, and then the vibration ceases. When the
state of no vibration continues for a time 2 and the
mean value of the input signals SA is lower than a
reference value VM, the second detecting section
23 give the NC output section 25 a pierce finish
signal SPC. For the state of no vibration, here, it is
determined as the state of no vibration if the dif-
ference between the maximum and minimum val-
ues of the wave form W3 of the input signals SA is
lower than a predetermined value VPP.

If one of the first and second detecting sec-
tions 21, 23 satisfies the above mentioned con-
dition, a pierce finish signal SPC is sent to the NC
output section 25 and from which the pierce finish
signal SPC is sent to the NC device 11 of the laser
beam machinery. Hence, the NC device 11 stops
waiting for finish of piercing and starts cutting.

In the above embodiment, the light 14 induced
on the metal sheet W is reflected by the mirror 13
disposed in the cutting head 3 and guided to the
photo-sensor 17 (visible radiation sensor) outside
the cutting head 3 through the window 15 on a wall
of the cutting head 3. However, the photo-sensor
may be disposed in the cutting head 3 so that the
light 14 can be directly detected. In addition, op-
tical fiber may be used instead of the mirror 13 and
the window 15 and as a result the light 14 is
guided outside directly. Furthermore, the place fo
catch the light may be above the cutting lens 5.
Furthermore, other sensors such as an ultraviolet or
infrared ray sensor, a heat sensor, etc. may be
used to detect the changes of the light.

In Figs. 6 to 8, an improper cutting detecting
device and a cutting state detecting device are
described.

In Fig. 6, the cutting state detecting device
according to a second embodiment of the present
invention is shown. The cutting state detecting de-
vice includes the improper cutting detecting device
according to an embodiment of the present inven-
tion. The cutting state detecting device is similar to
the pierce finish detecting device of the above
described and shown in Figs. 1 and 2. The dif-
ferent point is that an improper cutting detecting
section 20 and a gain switch SW2 to help the
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detection of improper cutting are added to the
pierce finish detecting device. Accordingly, the
same reference numerals or letters are used for
elements of this cutting state detecting device as
the pierce finish detecting device.

The cutting state detecting device and improp-
er cutting detecting device consists of a sensor
head 1 and a detecting section 12, and output of
the detecting section 12 will be sent to a NC
device of laser beam machinery.

The sensor head 1 is roughly the same as a
sensor head shown in Figs. 1 and 2. The sensor
head 1 catches light induced on a metal sheet W
and amplifies and converts it into electric signals
SS and sends the signals SS to the detecting
section 12 during piercing and cutting of the metal
sheet W by the laser beam machinery.

The detecting section 12 includes an input
amplifier 19 and a third detecting section 20 for
detecting an improper cutting, as well as the first
and second detecting sections 21 and 23 and the
NC output device 25 of the above.

The input amplifier 19 amplifies the input sig-
nals SS and has an offset switch SW1 and a gain
switch SW2. While a shutter of the laser beam
machinery is closed, the offset switch SW1 is
closed and therefore output of the amplifier 19 is
kept in zero. The gain switch SW2 is opened when
piercing is completed to lower the gain of the
amplifier 19 from A to B to detect improper cutting
easily. The operations of these switches SW1,
SW2 are controlled by the NC device. The third
detecting section 20 determines whether cutting is
proper or improper by judging the signals SA from
the input amplifier 19.

In Fig. 7, shown is a wave form W4 of the
signals SA of a proper cutting state. The offset of
the amplifier 19 is released when receiving a shut-
ter opening signal SSO and consequently the am-
plifier 19 amplifies the signals SS under the gain A.
When piercing is initiated, the pierce detecting
sections 21 and 23 begin to operate as shown by
PA in Fig. 7, and the amplified input signals SA
rising and exceeding a reference voltage VG are
detected by the third detecting section 20. When
piercing is completed, the input signals SA sud-
denly drop. The signal drop means that the pierce
is formed. Then, one of the pierce detecting sec-
tions 21, 23 sends a pierce finish signal SPC to the
NC device 11.

The NC device 11 sends the pierce finish
signal SPC to the input amplifier 19 to lower the
gain from A fo B and then initiates cutting opera-
tion. At the same time, the third detecting section
20 begin to operate. In Fig. 7, Cl and CE respec-
tively stand for the beginning and end of cutting,
and the third detecting section 20 operates for the
time between Cl and CE. If the input signals SA
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amplified under the gain B does not exceed the
reference voltage value VG as shown in Fig. 7, the
cutting is determined as proper cutting, and an
improper cutting signal or pulse SIC is not output-
ted as shown in the drawing.

In Fig. 8, a wave form W5 of the signals SA of
an improper cutting state is shown. If the signals
SA amplified under the gain B exceed the refer-
ence voltage value VG for a predetermined time t,
it is determined as improper cutting where gousing
and/or burning is caused, and then an improper
cutting signal SIC is sent to the NC output section
25.

The NC output section 25 sends the improper
cutting signal SIC to the NC device 11, and then
the NC device 11 closes the shutter to stop the
machining and gives a warning. The NC device 11
may adjust the laser beam output and/or machining
speed to continue the machining instead of stop-

ping it.
Claims

1. A device for detecting finish of piercing in
cutting of metal sheets (W) by laser beam
machinery, comprising: a sensor head (1) for
detecting and converting light (14) induced on
a surface of a metal sheet (W) in laser beam
machining into electrical signals (SS) and out-
putting said signals (SS); and a detecting sec-
tion (9) for detecting finish of piercing based
on said signals (SS), said sensor head (1)
includes a device (13) for guiding said light
(14) to a direction and a sensor (17) for con-
verting said guided light into said signals (SS)
and sending said signals (SS) to said detecting
section (9), characterised in that said detect-
ing section (9) includes an input amplifier (19)
for amplifying said signals (SS) and outputting
said amplified signals (SA), a first detecting
section (21) for receiving said amplified signals
(SA) and detecting level of said amplified sig-
nals (SA) and sending a pierce finish signal
(SPC), if said level falls below a reference
value, a second detecting section (23) for re-
ceiving said amplified signals (SA) and detect-
ing vibration of said amplified signals (SA) and
sending a pierce finish signal (SPC), if the
difference between the maximum and mini-
mum values of said vibration is lower than a
predetermined value, and a NC output section
(25) for receiving said pierce finish signal
(SPC) from said first and second detecting
sections (21, 23) and sending said pierce finish
signal (SPC) to a NC device (11) of said laser
beam machinery.
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2. A device as claimed in claim 1, characterised
in that said sensor head (1) catches and re-
flects said light (14) induced on said metal (W)
between a cutting head (3) and a nozzle (7) of
said laser beam machinery to said direction by
a mirror (13).

3. A device as claimed in claim 1 or 2, charac-
terised in that said photo-sensor (17) is dis-
posed outside said cutting head (3).

4. A device as claimed in at least one of the
claims 1 to 3, characterised in that said first
detecting section (21) detects a state in which
level of said amplified signals (SA) is under a
reference value (VL) continuously for a time
(t1) and as a result sends said pierce finish
signal (SPC), said second detecting section
(23) detecis a state in which amplitude of a
vibration wave form (W) of said amplified sig-
nals (SA) is under a reference value (VPP)
continuously for a time (t2) and as a result
sends said pierce finish signal (SPC).

5. A device as claimed in at least one of the
preceding claims 1 to 4, characterised in
that it further comprises a device for detecting
improper cutting in cutting of a metal sheet
(W) by laser machinery, including: a detecting
section (20) for detecting improper cutting by
comparing signals (SA) processed from said
signals (SS) outputted from said sensor head
(1) with a reference voltage value (VG) and
sending an improper cutting signal (SIC), and a
NC output section (25) for receiving said im-
proper cutting signal (SIC) from said detecting
section (20) and sending said improper cutting
signal (SIC) to a NC device (11) of said laser
beam machinery.

6. A device as claimed in claim 5, characterised
in that said detecting section (20) determines
that said improper cutting is caused when de-
tecting a state in which said processed signals
(SA) exceed said reference voltage value (VG)
continuously for a time (t).

Patentanspriiche

1. Vorrichtung zur Erfassung der Beendigung ei-
nes Durchtrennens beim Schneiden von Me-
tallblechen (W) mit einer Laserstrahleinrich-
tung, mit: einem Sensorkopf (1) zur Erfassung
von Licht (14), das auf einer Oberfliche eines
Metallbleches (W) bei der Laserstrahlbearbei-
tung induziert wird, und Umwandlung des Lich-
tes in elekirische Signale (SS) und Ausgabe
der Signale (SS); und einem Erfassungsab-
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schnitt (9) zur Erfassung der Beendigung des
Durchtrennens auf der Grundlage der Signale
(SS), wobei der Sensorkopf (1) eine Vorrich-
tung (13) zur Fihrung des Lichtes (14) in eine
Richtung und einen Sensor (17) aufweist zum
Umwandeln des gefiihrten Lichtes in die Si-
gnale (SS) und Senden der Signale (SS) an
den Erfassungsabschnitt (9), dadurch ge-
kennzeichnet, daB der Erfassungsabschnitt
(9) aufweist einen Eingangsverstérker (19) zur
Verstdrkung der Signale (SS) und Ausgabe der
verstirkten Signale (SA), einen ersten Erfas-
sungsabschnitt (21) zum Empfang der ver-
stdrkten Signale (SA) und Erfassen des Ni-
veaus der verstirkten Signale (SA) und Aus-
senden eines Durchtrennendsignales (SPC),
falls das Niveau unter einen Bezugswert fill,
einen zweiten Erfassungsabschnitt (23) zum
Empfang der verstirkten Signale (SA) und Er-
fassen einer Schwingung der verstirkten Si-
gnale (SA) und Aussenden eines Durchtren-
nendsignales (SPC), falls die Differenz zwi-
schen den Maximal- und Minimalwerten der
Schwingung niedriger ist als ein vorbestimmter
Wert, und einen NC-Ausgabeabschnitt (25)
zum Empfang des Durchirennendsignales
(SPC) von dem ersten und zweiten Erfas-
sungsabschnitt (21, 23) und Aussenden des
Durchtrennendsignales (SPC) an eine NC-Vor-
richtung (11) der Laserstrahleinrichtung.

Vorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, daB der Sensorkopf (1) durch
einen Spiegel (13) das auf dem Metallblech
(W) induzierte Licht (14) zwischen einem
Schneidkopf (3) und einer Diise (7) der Laser-
strahleinrichtung einfangt und in die eine Rich-
tung reflektiert.

Vorrichtung nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB der Photosensor (17)
auBerhalb des Schneidkopfes (3) angeordnet
ist.

Vorrichtung nach zumindest einem der Anspri-
che 1 bis 3, dadurch gekennzeichnet, daB
der erste Erfassungsabschnitt (21) einen Zu-
stand erfaBt, in dem das Niveau der verstark-
ten Signale (SA) kontinuierlich Uber eine Zeit
(t1) unter einem Bezugswert (VL) ist, und infol-
gedessen das Durchtrennendsignal (SPC) aus-
sendet, daB der zweite Erfassungsabschnitt
(23) einen Zustand erfaBt, in dem die Amplitu-
de einer Schwingungswellenform (W) der ver-
stdrkten Signale (SA) Uber eine Zeit (12) konti-
nuierlich unter einem Bezugswert (VPP) ist und
infolgedessen das Durchtrennendsignal (SPC)
aussendet.
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Vorrichtung nach zumindest einem der vorher-
gehenden Anspriiche 1 bis 4, dadurch ge-
kennzeichnet, daB sie auBerdem eine Vorrich-
tung aufweist zur Erfassung von fehlerhaftem
Schneiden beim Schneiden eines Metallble-
ches (W) mit einer Lasereinrichtung, mit: ei-
nem Erfassungsabschnitt (20) zur Erfassung
von fehlerhaftem Schneiden durch Vergleichen
von Signalen (SA), die aus den Signalen (SS)
verarbeitet sind, die von dem Sensorkopf (1)
ausgegeben sind, mit einem Bezugsspan-
nungswert (VG) und zum Aussenden eines
Schneidfehlersignales (SIC), und einem NC-
Ausgabeabschnitt (25) zum Empfang des
Schneidfehlersignales (SIC) von dem Erfas-
sungsabschnitt  (20) und Aussenden des
Schneidfehlersignales (SIC) an eine NC-Vor-
richtung (11) der Laserstrahleinrichtung.

Vorrichtung nach Anspruch 5, dadurch ge-
kennzeichnet, daB der Erfassungsabschnitt
(20) bestimmt, daB fehlerhaftes Schneiden ver-
ursacht ist, wenn dieser einen Zustand erfaBt,
in dem die verarbeiteten Signale (SA) Uber
eine Zeit (f) kontinuierlich den Bezugsspan-
nungswert (VG) Uberschreiten.

Revendications

Dispositif pour détecter I'achévement d'un per-
gage lors de la découpe de feuilles métalliques
(W) & l'aide d'une machine de fagonnage 2
faisceau laser, comprenant : une téte de cap-
teur (1) pour détecter et convertir une lumiére
(14) induite sur une surface d'une feuille métal-
lique (W) lors d'un fagonnage & faisceau laser
selon des signaux électriques (SS) et pour
émettre en sortie lesdits signaux (SS) ; et une
section de détection (9) pour détecter I'achéve-
ment du pergage sur la base desdits signaux
(SS), ladite téte de capteur (1) incluant un
dispositif (13) pour guider ladite lumiére (14)
suivant une certaine direction et un capteur
(17) pour convertir ladite lumiére guidée en
lesdits signaux (SS) et pour envoyer lesdits
signaux (8S) sur ladite section de détection
(9), caractérisé en ce que ladite section de
détection (9) inclut un amplificateur d'entrée
(19) pour amplifier lesdits signaux (SS) et pour
émettre en sortie lesdits signaux amplifiés
(SA), une premiére section de détection (21)
pour recevoir lesdits signaux amplifiés (SA) et
pour détecter un niveau desdits signaux ampli-
fiés (SA) et envoyer un signal d'achévement
de pergage (SPC) si ledit niveau tombe au-
dessous d'une valeur de référence, une secon-
de section de détection (23) pour recevoir les-
dits signaux amplifi€és (SA) et pour détecter
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une vibration desdits signaux amplifiés (SA) et
envoyer un signal d'achévement de pergage
(SPC) si la différence enire les valeurs maxi-
mum et minimum de ladite vibration est infé-
rieure 3 une valeur prédéterminée, et une sec-
tion de sortie de commande numérique NC
(25) pour recevoir ledit signal d'achévement de
pergage (SPC) provenant desdites premiére et
seconde sections de détection (21, 23) et pour
envoyer ledit signal d'achévement de pergage
(SPC) & un disposiiif de NC (11) de ladite
machine de fagonnage 2 faisceau laser.

Dispositif selon la revendication 1, caractérisé
en ce que ladite téte de capteur (1) capte et
réfléchit ladite lumiére (14) induite sur ledit
métal (W) entre une téte de découpe (3) et un
canon (7) de ladite machine de fagonnage 2
faisceau laser suivant ladite direction au
moyen d'un miroir (13).

Dispositif selon la revendication 1 ou 2, carac-
térisé en ce que ledit photocapteur (17) est
disposé a l'extérieur de ladite téte de découpe

3).

Dispositif selon au moins I'une des revendica-
tions 1 & 3, caractérisé en ce que ladite pre-
miére section de détection (21) détecte un état
dans lequel un niveau desdits signaux ampli-
fiés (SA) est inférieur & une valeur de référen-
ce (VL) en continu pendant une durée (i1) et
en tant que résultat, envoie ledit signal d'ache-
vement de pergage (SPC), ladite seconde sec-
tion de détection (23) détecte un état selon
lequel une amplitude d'une forme d'onde de
vibration (W) desdits signaux amplifiés (SA) est
inférieure 3 une valeur de référence (VPP) en
continu pendant une durée (12) et en tant que
résultat, envoie ledit signal d'achévement de
pergage (SPC).

Dispositif selon au moins I'une des revendica-
tions précédentes 1 2 4, caractérisé en ce qu'il
comprend en outre un dispositif pour détecter
une découpe impropre lors de la découpe
d'une feuille métallique (W) par une machine
de fagonnage & laser, incluant : une section de
détection (20) pour détecter une découpe im-
propre en comparant des signaux (SA) traités
3 partir desdits signaux (SS) émis en sortie
depuis ladite téte de capteur (1) & une valeur
de tension de référence (VG) et en envoyant
un signal de découpe impropre (SIC), et une
section de sortie de commande numérique NC
(25) pour recevoir ledit signal de découpe im-
propre (SIC) provenant de ladite section de
détection (20) et pour envoyer ledit signal de
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découpe impropre (SIC) & un dispositif de NC
(11) de ladite machine de fagonnage & fais-
ceau laser.

Dispositif selon la revendication 5, caractérisé
en ce que ladite section de détection (20)
détermine que ladite découpe impropre est
observée lors de la détection d'un état selon
lequel lesdits signaux traités (SA) excédent
ladite valeur de tension de référence (VG) en
continu pendant une durée (i).
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